A model problem for a reactive silencer is solved by calculating the scattering of acoustic waves at sharp edges in a two-dimensional waveguide. An exact analytical solution is found using the WienerHopf technique. Control methods are developed and employed to check the theory and the accuracy of the numerical results.
INTRODUCTION AND THE PROBLEM
Fans produce a lot of noise and it is therefore desirable to silence them. A traditional method where ducts with large cross-sections are involved, is to use absorptive splitter or baffle silencers. But this type of silencer suffer from at least one disadvantage in systems involving flue gases, as the dust clusters on the perforated sheet metal that protects the absorbent. A solution is to use a reactive silencer, see Figure la , which is the standard product for attenuating noise in ducts with flue gases. Cummings [3] gives a review of the acoustical theory concerning flow duct silencers up to 1990. In [2] it is shown how the technically interesting acoustic problems for the reactive splitter silencer with or without flow can be solved. This requires that a building block method is used, assuming that the model problem shown in Figure lb This bifurcated waveguide consists of three semi-infinite subducts, denoted A, B and C. The task is to find the scattered pressure field, when a mode is incident from one subduct. Let a mode of order n be incident from subduct Y, where Y = A, B or C and the direction of propagation is inward. The scattered pressure pg in subduct X, where X = A, B or C, can then be written as a modal sum Here @,j (z, y) is the mode of order j in subduct X, which is propagating outward. If there exist more than one incident mode, the scattered pressure in subduct X is found by superposition of the scatt,ered pressures from the incident modes, respectively. In calculating the transmission coefficients T;yny it is assumed that the walls in the duct are acoustically hard. Furthermore, to ensure the existence of a unique solution, the acoustic energy is required to be finite. An exact expression is found using the powerful Wiener-Hopf technique [4] , which provides full control, both analytically and numerically. In this solution the coefficients T3<y are infinite products, but of course these products must be finite in the numerical calculations.
NUMERICAL RESULTS AND METHODS TO CHECK THE RESULTS
Let a plane wave mode be incident from subduct A. Figure 2a shows 4 _____ "---. . . . . . . . . . . . . . . . . pp. . . . . . . . . . . . . . Control methods are employed to check the theory and the accuracy of the numerical results.
One of the control methods is the energy conservation principle, from which a relative error function AN (ka) is derived. Here, N is the number of factors used in the truncated product in the numerical expressions of the coefficients TTY. In Figure 2b it is clear that the desired accuracy can be achieved by increasing the number of factors N.% drawback is that only the absolute values of the coefficients are concerned. Furthermore, a simple relation comparing T;"n' and TTjx is found by letting the incident and scattered mode switch places.
These relations are first used to check the analytic calculation and later to reduce the numerical work. Still another method, the quasi-stationary model, is used for control purposes. Its advantage is that it checks the phase of the transmission and reflection coefficients, while the energy method only covers the corresponding absolute values, However, it is only valid for low frequencies.
Summarising, independent control methods have been developed, and it is concluded that the desired accuracy in the results can be achieved by increasing the number of factors in the expression of Tl<'.
